Lanthanum stimulates the accumulation of cyclic AMP and inhibits secretion and thromboxane B2 formation in human platelets.
La3+ was found to inhibit the secretion of 5-hydroxytryptamine and the production of thromboxane B2 by washed platelets exposed to collagen or thrombin. In addition, La3+ inhibited secretion in response to sodium arachidonate, although the conversion of arachidonate to thromboxane B2 was not affected. La3+ was also found to enhance the accumulation of cyclic AMP under basal conditions and in response to prostaglandin E1, in washed platelets. The inhibition of cyclic AMP accumulation by ADP was prevented by La3+, suggesting that the effect of ADP on cyclic AMP metabolism was dependent upon the presence or flux of calcium at the platelet membrane. La3+ inhibited the activity of adenylate cyclase in platelet lysates both in response to prostaglandin E1 and to F-, indicating a possible effect at the catalytic subunit of the enzyme. None of the observed effects of La3+ could be reversed by the addition of Ca2+ up to 10 mM. The stimulation of cyclic AMP production by La3+ may largely explain the inhibitory effect of La3+ upon platelet secretion and thromboxane B2 production. These results also suggest that Ca2+ localised at the platelet plasma membrane may be important in the regulation of cyclic AMP metabolism.